Soluble Nogo-66 receptor prevents synaptic dysfunction and rescues retinal ganglion cell loss in chronic glaucoma.
Myelin inhibitory proteins inhibit axon growth and synaptic function by binding to the Nogo-66 receptor (NgR)1 in the central nervous system. Glaucoma is a progressive neuropathy characterized by loss of vision as a result of retinal ganglion cell (RGC) death. Synaptic degeneration is thought to be an early pathology of neurodegeneration in glaucoma and precedes RGC loss. The authors aimed to examine whether the NgR1 antagonist promotes synaptic recovery and RGC survival in glaucoma. Experimental ocular hypertension model was induced in adult rats with laser coagulation of the episcleral and limbal veins. NgR1 antagonist, soluble NgR1 (sNgR-Fc) was administrated to examine their effect on synaptic recovery and RGC survival. Expression of c-Fos, a neuronal connectivity marker, in the retinas was investigated using immunohistochemistry. NgR1 was expressed in RGCs and upregulated after intraocular pressure elevation. Treatment with sNgR-Fc significantly reduced RGC loss at 2 and 4 weeks after the induction of ocular hypertension and also promoted RGC survival after optic nerve transection. There was no RGC loss at 5 days but there was significant synaptic degeneration as measured by c-Fos. Administration of sNgR-Fc attenuated synaptic degeneration at 5 days, and at 2 and 4 weeks. These data suggest that synaptic degeneration may be an initial molecular mechanism for neurodegeneration in glaucoma and appropriate NgR1 antagonism may delay the progression of the disease.